(5^ ^ ffe ffif^COffc^M® Vol.25, No. 2, 149-162, 1990). COm 

i^W^^H^ (Shinozaki and Yamaguchi-Shinozaki, Plant Physiol. 115:327- 
334, 1997), 

mi'imi^'?-m(Dm^^(Dh^-rtii)^iz ^ ^jm-m-^mm-r^tcDt^xhtixh^s. 
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iyym (Abscisic acid; ABA) < f^-^ UT fc^ U . 1tltl/5)^"|gi:i^ i:'® b L/^ % 

iim/^-^^^). z.nh(D^^^5L {t^%m ^ u -c y n y v ^ y >> > 

T if ft ^ d ^ 7^^'^ ^ tlT V ^ 6 . 

-T^/^^'-^^^nS, CCD^^-Y RFO ^V^^o Ztl 

^T-cD RFO {crsl-r-Sfg^^ ^-7^ y-;^^t>'^^f-;t-7.*^'a?£D|g;)i 

A. et al. Plant Physiol. 100:225-230,1992, Ooms J.J.J, et al. Plant Phys 
iol. 102:1155-1192,1993), 

m^it. m^'>^^^^m. h^ti^tm^T^^ft ABA 

fij^7j<^co#:^'^m=&i5&<'- ^:>^>^^^^tiTv^^, mmi^ aba o^i^^iz^mi}^^ 

b/c-^n-f p?^X±cDABA^ii^^;^-e^^ abai {iMSM^Tt?{i^W-e t 

mMP\k(Di&Tlt%ttbhn^d:\^(]^oornneef, Met al. , Physiol. Plant. 61:377 
-383, 1984, Duckham, S. C. et al.. Plant Cell and Environ. 14:601-606, 19 
91, Rock, CD. and Zeevaart, J.A.D. , Proc.Natl. Acad. Sci. 88:7496-7499, 



2 



1991). 

^t)tiTfcu. ^±^zm%-^^^ z t^mhnx\^^?>i)K m^i)^ 
mtjmi::.mm^-^t^m^x^itm^'C'^. bij^tmw^-eit abai (D^o ^^mn^m 

^Mfi:M^$tl^l/^(Nambara, E. , et al, Plant J. 2:435-441, 1992, Kriz, A. 
R. , et al, Plant Physiol. 92:538-542, 1990, Parcy, P., et al. Plant Cell 
6:1567-1582), o ^ U v^-r: ^-C'MgT ^ ABI3 

L J: 9 i: liM] 

( a) ia?ij#^ 1 CD T ^ y ^Sa^iJ ^ ^ t.* ^ > /-^ ^ K ^ n - K 1" ^ ji^E^, 

(b) Sa?'J#^ 1 ©7^ yMSe^iJ(::fc^tt^i!>^< 1 3Z.{«fSlCDT ^ 7 i^:?)^'^^. 
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(3) ±M:^^'7^^J~JV^!^mmmiS:^lt. i-XT® (c)X{i(d)(Djif5?-C-^ 

^ (1) Mmcom>^^i^M-t^7.hU7.m'm-^^:^m. 
(8) i^i.T©(e)3iii(f)cD^ vy^^K'^. m^^p^izmmmm^'^^ z. n ^wm 

(h) iS^[J## 2 © T ^ y mnm ^ ft S ^=c < ^ ^ l X (i:i5cf@ O 7 ^ y II 
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> :^ tJ^" y ; 1/ A ^ ^ # (f S c i: -c- 1 S „ 

:: T:-;^'^ ^ 5^ y -Ji^^j^mmmi^^ tit. ii=7^^j -)V^mmm'{^'\'k W 

UDP-;^"^^ h-y^hmy o - -f y ^/ h ^ 

^^Pm?:#t^@^^$:ijnAT^"^^^y-;i/^^Sjr^^ff MJt^?^m*^::^b 
;^c;^'^y5^y-;i/=&^ii-6::^(::J:oT;^^^y5^y ^ l¥{ffi-t -6 d 

1 6 „ ^ ^(I^^fi^^Iii, Liu, J.J. et al., Plant Physiol. 109: 505- 
511, 1995 tIiEm$tlTV^6^^{I^b-Ci!j^-t^C h^iJ^'T't^. ■t^Jit>-h. 4inM 
MnClj ^-^t,^SiJ;|Iffi?i5(50niM Hepes-Na, 2inM DTT, pH7. 0), {iSl^^^f ^CD ^ > 
/•^yM O.OlTmg ^ijp^ 30°C. IS^^fsl-f y:3prL^- h U/ctt. 4mM UDP-;^^^ y b- 
y. 20mM myo— ry h— ;l/:&t;''0. 16mg BSA =^j]PA. h — y ;L/ Iral cDrntr^ <b 

30°c. SG^rHi-i- >=¥3.^- b LT^^^y5^y-;^^^^J^:^^fTV\ ^jtA^^cD^^ 

■7 y 5^y -;i/^^*-r6„ SjSfl:2ml ® cold 100% EtOH -^liWXXiS^ 

;^"^y f-y -;l"^^P^m'f5?(i. G e n B a n k ^^©r'-y ^ — 7. 

t^lirXaX^ AfiL ipman-Pearso n^^^JJ^M U/:i GENET I X- 
MAC (iifS^IMMSyy hy^EiT. y y b^^7P?i^%t) ^d:i:'=l:Mv^Tt; J; 
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^cc^^fc J; fj # 6 n/cj^^sa^ij {iaii5?±:R -^^t^m^t. mi^^±& ^^t^j: 
^mitn^MjZ^-t^y"^^ -^-^m^\ 5' RACE^. 3' RACEmi^r. 

lZ±Mmi^^^M%-ti>Zti)^'Q^^. nhnfz±Mmi^^lt. Soluble Protei 
n Expression System( INVITROGEN |±) Tight Control Expression System (IN 
VITROGENtt) QIAexpress System(QIAGEN ^±) i:"(D >y h ^ 

(C-QV^Tfi, Plant Molecular Biology, A Laboratory Manual (Melody S. Clar 
k (Ed.), Springer)^ >;~(rs¥L < IB«c^tlTV^-2,„ 

U/cpoly (A)^RNA:^^^cDNA^^7^^ V-^mUb. ZCDcDNA 

R (polymerase chain reaction) (I J; ^Tiilg-t -5 C j: o :^f#i-^Cl^ 

iiKTi:-. poly (A) ^RNA;5)^^:^~^^f-y-;l/'^^#^it{K?'&IX#-t 
§^^^m#:e^C|^0Ji-6o poly (A) •^RNAcDjfittigpfih bT{i. 

A;6^^b;t y 3 ( d T) a#:%ffiV^Tp o 1 y (A) ^RNA^^^HT-t^. ^ ;^c. 
±RNA^am-i±-f P o 1 y ( A ) ^ R N A f# -5 C ^ (7) T? t 6 'y h (MPG 
Direct mRNA Purification Ki t. CPG, INC. |±#) ^f^fflLTt;^V\ 
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c DNA^^ 7'^^ >; -^f^M1-S/c<!^tIli:. ^"Tp o 1 y (A)^RNA^^ 

mi^b. (dT) y'y-^-^-. ^ >yA7°^^T-#^ffli\ m^'^mm 

(IJ;oT-*IIc DNA^-^^U. ?^tI^^'7'^-/i-^7Y> (Gubler and Hoffman) 
-^"7 — — (Okayama-Berg) (Molecular Cloning 2nd edition. Cold 
Spring Harbor press. 1989) ^ (Ij: U — ^11 c D N A ^ -^^1" 6 „ — 
;V^^0^iaf5?©^m*/O^>^^=^^^ii^C{i. P C R ^fOffl U/c c D N A ^ ^ 7' 
^ y — #$^^^y h (Capfinder PGR cDNA Library Construction Kit(CLONTECH :M) 
m) ^^V^T, PCRmc^TcDNA^Jf^iUTt; J:V\ ZOXol^LX^^ 

c DNA^^ 7'5 V -07.^ V -^y^izmm-t^y°u-y'(DDNAm}^it. 
m{DmihMMm^o:>y ^ a j^ssh^sj ^ u 5^ — ^ - ^ — 7. i^s .-^ 

fK?/i-^^ □ ^^'^mM PGR l-f 6 7°^ ^ ^- ^fglf-r ^ ^ i: /i)^'^^ t €) o 
CCD J; -5 {ligitUT^^L.;^c7°7'f 7-:atf'y7 ADNA?:fflV^T PGR 

V^t)^^^ R AC E^S (Rapid Amplification of cDNA EndrPCR PROT 
OCOLS A Guide to Methods and Appl i cat ions. ACADEMIC press INC.p28~38) ^ 
fToT7""n-7'=S:f^i^UTt;^V\ y°U-y(D^^J]/lZlt. 7 S^'M'T-l' V h - 7\ 

(i^ < P C R ^fflV^T^; i; V\ ^P^fl, 7''J ^VHf'-S/3 >h P C R ^11^ 

^ 7 ^ 7 - ^ n 7'"iD iiSia^iJ S o V ^ T S L y P - 7" ^ ffi V ^ 
T 7 7 U > 7""^ff 7 C ^ t ^ » 
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( 3 ) poly (A) ^RNA^^^?»#{Ci; oT^^MU. b:^>-AX 
J: U c DNAifit^rf'^l^. IXf#T6„ 

A^^ 7'^ u -^^it. ji^^cCfgaEf^^^^itT c dnat:?^'!!- Ki-§ ^ 

(5) Kifit ©T^ ^^iB^'J*'^M^^7°^-i'T-^'n^b. RACE^ 

NA'&ll'^^CO^Ji^:^^ — C|i.<^7A<fe{^ < . i¥U<{i:. Plant Molecular Biol 
ogy-A Laboratory Manual (M. S. Clark(eds. ), Springer) Jl'CiE® $ tlT V^S, 

IH » f IB m (7) ^ S C J: o T ?g ft ^ Sf ^ 1" ^ - ^ ^ - <fc -5 ^ -t:^ t ^ o 
/^^K?: 3- t^co. Xfi. ia?d#-^2 cD7^ y ltiB^'J(::fc^(-t6ii>^j; < ht. 
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(Dum'C(Di^L<itmm(D7^jMo:)m^. wx. nm. xitmoL^^ 

ffihfi. UD P - ^my o - ^ y :^ h-iP'^SK^ UT;^'^ ^5^7 

-;^^'^^-r'5rSffi'&V^9o UD P h-;^^:my o y 

^ Liu, J.J. et al., Plant Physiol. 109: 505-511, 1995 {CfH 

«c$tlTV^'5^^*{::2pDTtll^-r§ - ^^^^Tt^o -r^^-^. 4inMMnCl2 ^^ti-S 
j;5;^fljm(50mM Hepes-Na, 2mM DTT, pH7.0), tirU^M^cD ^ ^ K O.OlTmg 
?:i]nA30°C. 15 ^PbI-T b b/^c1t. 4iiiM UDP-;^"^ ^ h -7.. 20mMrayo- 

^y->b-;l/:S:t>'0. 16ing BSA^iPA. h-^;Hml ©mtr^ ^ 30°C. 30 ^fel 

^ h u-c;^7'^ ^5^y — >'^'^^s:Jt^'&tTV\ siStt^'®;^'^^-^^ — 

'Ir^m-r-S, Si;S^fl:2nil © coldlOO%EtOH ^;&nAT;:y~^^^y-;U'a-^S 

'fH?=&iJlS1-'5 7'c(S^©^m#{^c): <^^4a/c;??S^ LT{^. f^'JA{^. PGR CJ;^ 
in vitro ^a^A^S^^'Ptf^^'l'^ (-(^rKl^v PGR (Ij: 6 in vi tro mutagenes is. 
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151-158 m.m mmn^mmmmmx^iyv-xi 
likiH-Q^)^. ttz. i^mm^w^mi^^')^-]'-r^MBn(D7^jmmm^m 

N-p« ^^^I'-N' h n-N-- h D y ^'7-^^'> (NTG) t < ItMmM^o) 
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y - ;i^^^^m-/§ti ^ § 3? > ^ S ^ 13 - K 1" -5 D N A #||-r 5 ^ n J: 

^TtV^iO^f^t:^*-?. 6 0°C. IXSSC, 0. 1 % S D S . $f ^ U < (i. 0. IX 

ssc. 0. 1 % s D sfitg^-r^i^a^-cvN^ ^vxi-^^f4^7&^'Pif <bn 

1*1 L J; 9 >^ce ^ f - y # At" ^ C h <fc 

^ - ® T»?t S m ^ 5^ y ills? % L ^Ji^ ^ ^ " $: 
TSe ^JE^^^ — ^l#^1"-5^f^{i> f¥b<fi. Plant Molecular Biology-A 
Laboratory Manual (M. S. CIark(eds. ), Springer) ^ i:'(IgHfc$ ^it 

- 5 8 9 1 m<k%t^m . j^u^h a7t°u—>3>yj'^ mm^^5- ess? 
5^mmm) . a-j-^ ^jvjsym mm^5-b o s 3 1 e-^mmm) m 

^^mif^Ztij^i:-^^. mi^. 7y^^i-mm^i:iM'r^mMW^lt. Plan Cell 



II 



Reports (1987) , 6, 321 - 325 {IIBtei?:'^?^ b Ttf 9 C ^ ^O^'T? t 6 „ ^' ^ 
XV^t^-t hWA%iA%\-^. Pro. Natl. Acad. Sci. USA, 86. 145 (1989). TIBTECH, 
8, 145 (1990). Bio/Technology, 6, 923 (1988). Plant Physiol. , 87, 671 (1988), 
Plant Physiol., 91, 1212 (1992). Bio/Technology, 6, 915 (1988). Plant 
Physol., 99, 81 ( 1992)#(Iia<feCO^i£{r ^ b Tff 9 C ^ *v-c- 1 -T^-^fl^t-t 
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HPLCil^UT, {^1J;1J^> fi^l/tS^Ts-rADX 5 0 0 (CarboPac MAI, /VV:^. 

M ® fc^ It ^ ^ ^ y -^1/* J: ib^ U T ^ ^ 5" y -^l- ^ 

^^acDSttMMf^® 1. 1 50 fS. ^^U<{i 

ti:g:{Tt#-r-5 C ^7J)^''et -S^ ^f-y --;l/^^r&ffi{^. Liu, J.J. et 

al., Plant Physiol. 109: 505-511, 1995 tlgaic $ b tT^JJ^ 

-ir^^hi)^-^^ M^W^'^l^lt. 4mM MnClj =S:^OSJ;SISIIjm(50niM Hepes-Na, 2 
mM DTT, pH7.0), ClU^^t^O ^ K 0. 017mg ^ jjp X. 30°C. 15 ^^fal^ > ^ 

^— b U /ct^. 4raM mV-H^ ^ b — 7.. 20niM myo— f 7 b -)]/'Sl'(J 0. 16mg BSA 
'IriP^. b-^;V Iml ®2^-t:^$ -bi:: 30°C. SO^^P^M V^rt^- b UT^'^^f-^ 

-;^^^si^:^^tTV^. ^jjcr^ri^^'®^^^^^^"^^'^^*"^^" -^^^^^ 2mi 

CD cold 100% EtOH =|:iiO;^T^'^^^y -^V^^Si^=&f?ii:$-ti:^C ^*^'-0-t^„ 
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^'L.Tt.^<. Mi:^&3iZit^ :^^JU?i^>XJly^^.~}. (EMS) mcDih^^ 

yy^^^-v (EMS) m(Dit^mmm^m\-xntz^m^^^)mBn^mi^\^^ 

^Ji7.^>nm. $>^^^lt. 31^^^- (ELI SA) /^^'T:-. ^'^^^j-;^^^ 

immm] 



14 



M T ® ^ Jfe 0'J ( ^ PI ^ $ 6 ^ ® -Ui i ^cC V \ 

mmm i 

■i^-^(D:f^'vi^'f-y—Jl^-^!^WMmi^^:i^^^^^ wsi76 (water stress-induce 
d) tDJtSSB^'J (Takahashi, R. at al. Plant Mol. Biol., 26:339-352) ^^IZ 
y"^ 7s hV' — 'f-i^l&st search National Center for Biotechnology Infom 

etion, nm ^±m)^m^^-c. -yu-f ^-^xi-m^iti^mnmi^^ii^yh^eu^'^ 

y°^^^ — l : 5' -CAAGGATCCGCAGATCACGTGCTAATCAC-3' (gB^iJ#-^4) 
y^-T V— 2 : 5' -CAAGGATCCCCTGGCAATCAAGCAGCGGA-3' (iS^iJI|-§- 5 ) 
:7°^^ x'— 3 : 5' -CGCCACAGTACAAGArCGGTTA-3' (@2^iJ#-^ 6 ) 
y^-i' T— 4 : 5' -CATGAAGAGGCGTATGCAGC-3' (gB^fJ#^ 7 ) 
-Y V— 5 : 5' -CTTTCTCGGACAAGATGGCA-3' (g2^'J#-^ 8 ) 
^"^-r ^— 6 : 5' -GTGTTGACAAGAACCTCGCT-3' (@2?iJ#-^ 9 ) 

-yu^ yi-xi-m^i^DNA^mmtLx. ijsi-cf2^m^^fz pgr 

T-iiiiig^ n^ D N A ya-i y. i-xi- \z^\-f^-^'=7^^j -jv^^^mmm^"?- 

AtGolSl (I^^;H§ DNAifjtt:-*^^ ^fc. [^lilfl ^^-T 3 :S.a'"4 >&MV^ 

PGR trJiipS $ tl5 D N A {i. □ ^ -^X-^ 6 ^ 5^ ^ 

mfS? AtGolS2 {I-^ ^ ;n6 D N Aiff jtt:-^ ^ . ^^-1- T-5 :&t/ 6 ?:ffil^7^c PGR 
Xim%-^nh D N A Z/U^ y i-Xi- ^Z^lihii'y J - )v^^mmM\^'^ 
AtGolSS {C^^n6DNAif>tT:-^§„ 

^PCR-Cii^gUT'cDNAif^t^ pBluescript II SK+ (Stratagene %f:^)(D EcoR 
V Y\z^ti^'tim\m^^r2-=.yXhtz. ^DNA!Df/t^^n-^>^-U;^c 
X^7^ Y^Xu-Xh UT, |gji^![t5IU/cS/D^^-:^X>J; UlUm^n/c^^ 
:R cDNA -7^ U — (Seki et al. Plant J. 15:707-720, 1995) 7. i; — - > 

u /c. z h nfz%±^ cdna ® ±iSiB?ij ^ u 
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2. ij'^^^j-ji^mmmmB^(D'^M 

5feT, MSJgJfe (A^ — :^7-XMurashige and Skoog I962)t^it. ^^■^■7;!/ 

J^, 1 X B5 VitaminCGanborg et al. 1968). 0. 5%MES. 3%sucrose. pH5. 7. 0. 
S7o&g2.r)iZ i/U^ ^i-Xi- (Arabidopsis thaliana, Columbia, wt)(Z)fi^^Jia 

^WU/c^>n^5^^X^^ MS h J; U#;5)Mc§[ tSt.ffiJ:i#i'^/cli3^'S: 

^zni^'C^mT.VVT.-^^^t^. ^t^. ZSOmM NaCl Wm. ;t >5C^7j<{C NaCl 

^i-XX'kfSi-r^ hticfcoT. -yu^ ^i-X±izMlyXMi^M^:^ b 

;'c„ 250mM NaCl ^trSCfi^T IQ-'mM ABA ^ - ^ t\ MS 7° 

b-C ABA7. b UX^-^A/co ^^bt::. S/n^^ThX-^'Sr^W^it/cMSXlx-b^ 

RNA ^ffidbb/c (Nagy F, Kay SA and Chua N-H (1988) Analysis of gene expr 
ession In transgenic plants. In Gelvin and Schi Iperoort, eds, Plant Mole 
cular Biology Manual, B4. Kluwer Academic Publishers, Dordrecht, pp 1-2 
9)„ nhntcRNAmm'^ i%cDT:^'o-xy;p^ffiv>T 1 l/->^/cU 
^m%m^bfz. m%mMk(D \%(D7iir2-?.YM^h RNA yxv 
y {X=77.^^-V) (ifS¥U/c„ %hmz-i-'iuy:^yxyy^j-'fyxu 

J ^^y-fuv V S?^iT ffl U 7c X D — y h U T ±iB 1 '(:% hnfz.X=7 7^ 
^ K^^§y ^ UT. DIG RNA Labeling Kit (SP6/T7) (Roche %f:) 'I: M V^T DIG "T:- 

J; (J ^ ^UT. M/y^^-^^/ci: AtGolSl~3 (D^Il^HMI-^ d h-h^-^s^^. 
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AtGolSl~3 (DmU'kmtlLtcmn.'M^M'^'^ H 2 ltiy^-U±-^'±WLtz 
-yu-f ^i-Xi-iziSii^ AtGolSl~3 cD^m^5IEU/cm^i3<li¥KT'$)6o - ti 
1 ^t/m 2 (C^i-J; -5 {I. AtGolSl :^tJ'^ AtGolS2 {i. m^:^ h U 7.Rt}miU. 

Xfzm-^i^lt. AtGolSl ^tJ AtGolSZ T^^'^i^M^ ^ 6 » 

3. AtGolSl-3 ^>/-^^K^^t^ 
AtGolSl~3 ^>/-^^K{ifo^{tS;^'^^^^->'^'^^r5't4^^fEi-S;^c<fc). 

AtGoisi~3 ^y^^m^mmbtz. ±mi'emmbtz^±^ cdna ^u-yiz^ 

n— T^'f TSB^O 7° ^ ^ v - v^T PGR J; U^-^Ut'ci^ 

y^-f-^— 7 : 5'-CGCGGATCCATGGCTCCGGGGCTTACTCAAAC-3' (@2?iJ#-^ 1 0) 
7°^-r ^-8 : 5'-CGCGGATCCCCACCGACAATTTTAACTCCTGG-3' (iB^iJ#-^ 1 1 ) 
y ^ x'-g : 5' -CGCGGATCCATGGCACCTGAGATCAATACC-3' (ia^'J#-^ 1 2 ) 
y^-r V-IG : 5'-CGCGGATCCGAGGCGTATGCAGCAACGAGC-3' (SS?!j#-^ 1 3 ) 
y^-r ^-ll:5'-CGCGGATCCATGGCACCTGAGATGAACAACAAGTTG-3' (Se^iJ#-^ 1 4) 
y^-r V — 12:5' -CGCGGATCCCTGGTGTTGACAAGAACCTCGCTC-3' (iB^iJ#-^ 1 5 ) 
■t^^tD-ib. 7°^^ V— 7 8 ?:ffiV^T AtGolSl ^ V^"^ ^ =i — "x'-T 
i^^m^UL. y'^^ -7—9RXf 10 ?:ffiV^T AtGolS2 ^ y Ay n —t" ^ yy^% 
it'&iiiPiL/. V-11 :SLt/ 12 ^MV^T AtGolS3 ^ ^cd rr -t''^ yy 

ff=/^;fa7^- DN Air^t^ pBluescript E SK+ (Stratagene) EcoRV -^--r 

(GST) 3t{5^ ^^tx" PGEX4T-1 (Amersham Pharmacia biotech) BamHI h 
(C7 k-ATi)^"'^^ J; 9 (C^n-->^X. ^y^;^^ K pGST-AtGolSK PGST 
-AtGolSZ^^ti^'pGST-AtGolSS ^rliHU/co pGST-AtGolSl. pGST-AtGolS2 3Z. 

(ipGST-AtGoiss ^m^^ri^mm Mmm^nm^my. LBtm^^-^:^ zrcemm 
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^y7 7-[10 niM Tris-HCl (pH8.0), SmM MgCl, 5% glycerol, 0.1 mM phenylmet 
hylsulfonyl fluoride (PMSF) , fc^ J: t^' 0.1 mM dithiothreitol (DTT)] izmWib 
tz, GST ii-g-^? V/'^i^Kfi. glutathione-Sepharose 4B [the GST gene fusion s 
ystem (Amersham Pharmacia biotech)] ^ ffl V^^^c ^ D V h 7 {I J: U IfM 

h D>i^->{i GSTfp^^$:t:oif u/c, % h ntz ^ > A ^ ^(Dmmt v 

rotein assay kit (Bio-Rad, CA, USA) ^^V^T^^^U/co 
GST-AtGolSl i$7 >/^i:7^^GST-AtGolS2 V^^^^KSit/ GST-AtGolS3 

hiJ^ ^ "f- J —JX^'^l^^'lt'^ Liu, J.J. et al.. Plant Physiol. 109: 5 
05-511, 1995 {CiB«i^tlTV^'5^SC2pL;TM^L7'c. 4mM MnCl2 

?:^t^SC^Iifg?^(50mM Hepes-Na, 2iiiM DTT, pH7.0), CliO^^t^® ^ V^-^ ^ S 
0.017mg ^iinx. 30°C. 15 ^T^-T h U /ctl. 4iiiM UDP-^'^ ^ h — 2 

OmM myo-^ y b-;l/^t/0. IGing BSA ^Mp^. V-^ )V Iml CD^'C'^ C 30°C. 
30 ^ra^-r >drrL^- b UT;^'T^5^y-;V^^MJt^?:^?o/c„ SiiSfl 2nil ® col 

d 100% Y.tm -km^xii "7 ^ ^ J -)v^m.^m-kw±-^^tz. 

GST-AtGolSl ^ >y^i:7K.GST-AtGolS2 ^ ^y^^^%:RXj GST-AtGolS3 ^ V^-^^M 

~DtZ^-tJ:5C, GST-AtGolSl ^ >/^^K. GST-AtGolS2 ^ ^ K^t)"' GST-A 
tGolSS ^ >/-^^R{i. ■^ti^'ti;^'^:^5^y-;i/^^>^tt=&W1-^C ^;i)^'¥iJ€>. 

±gB 1 ~ 3i:-HJ^*MI^o/c J: ^ ^I. AtGolSl AtGolS2 (i, ^n-?'^;^'^ 

#$tl/c„ ^ZU. AtGolSl :S:tJ^'AtGolS2 ^iiftJ^iBt-^ h^>;^S^^a:^ 

y ^ffi^^^f^tb U/c„ {±tf^#:h UTii. S^D^ ^-;hX-;H(Arabidopsis thaliana 
(L.) Heynh. Ecotype Columbia) ^ffi V^/c, Z (DS/ U ^ Xi- It. mm±'kAtl 
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^CD 35S ya^-^ — ^ pBE2113^:i7 ^- (Mitsuhara, I. Et al. Pla 

nt Cell Physiol. 37 : 49-59 (m6))ii^h GUS 1/ .K-^ -illS^ ^ U /c^ 
^ ^ - (pBE21 14N0T) ^{tSU. hi:ii:i-^-( -y > If '1431 ^5 ? 1: /n^ ^ D v :i> 

ymfi.mB'f-i^mmiytz^^^- (pbig2ii3not) -^i^^mb.-yu-i ^i-xi-ii^h 

^mttz AtGolsl~3 (Di-^-fM^(D cDNA =1:^© BamHI V f^llE^^fR] (-fr V:^:;^ 
[rI) {^3i$SL;'ct;®^:f^ML//c<, ^/c. AtGolsl~3 (DV^Ttl*^® cDNA ^ . pBIG2 
113N0Tc7)BamHI f--r hCiM^e-lR] (T >5=-ir >';^^|nl) (^31^ U (Dt; f^M U /c. 

#?54T//c-^^ — ^feH^^il'n^Sdck U ±±Sf.fflM(Agrobacteriuiii tumefaciens s 
train GV3101 (pMP90) ) A L S ^^©ilfH^ ^ # A U /c±igf.fflH ;^ 
->>(Kiii)iftt{^ J: UMiRL. Mi±rS^H^*(Bechtold, N. et al. C. R. Acad. Sci. 
Paris. LifeSci. 316, 1194-1199 (1993) ) =fc l^Tg^^§y D {I 

tzmxy°u-hi:immbxmmbmmmmiwi'im^ (td ^mikLtz. mm. 
nmwi\iwi\ii^h'i%hnfzmmmi^m2m\mw im (Dmi-^umbfz. 
^UT. z.cDm^-kmm\y. %hnfzm.mm^^\i^mxm\^^(D'^mm-^mm 

(ommiu^mbtz. m,i^m^z\t. m2Wi\mw im mt^-^ lOng/mi ®/^'f 

^^■^^fz. ^y7.yj\^ii::mAbtztj(Ditmmm(D^^iz\E}mb. T>5"t>;^ 

:^[q]{i#AU;^cfe£D(i^Wb/cS/D-f ^^X^^ MS Xl/-bi:fj#7&^ti5[t^ 

J;oT. -yu-f yi-Xi-izMbxm^T^hUT^^^^. 8mmm::\Bii^Ltz. ± 
iH-T:-f^MU;^c DIG x^^JVbtztjCO^Xu-y't UT. ^ -if vXd-;/ hMI/tJ:: 
J; U#Ait{s?CD^JiS?:aEL/clS^$:[l 5 (I^-To H 5 J; 9 tl. AtGo 

isl 3i{5?^^A b/c^i^. No. 1 :BLtf 3 (Ifcv^T AtGolsl 3i{5^ 
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?^#AU/ciii^, No. 11 :^t3^'29 {IfcH^T AtGols2 itfK? ;^)^^Mf'J^m l^T fc^ 
Z.tlh No. 11 29 ^ h ^>XS^'x^>y L/i„ 

^ fc\ AtGolsl m^i.^^Xj AtGols2 itfS^?: 7 >5^-tr >7.^fp] {I^At'cJI'^© A 
tGolsl jtf5^]^t/"AtGols2il{5^®^mm?:^tl-?';HlliIU/cMmt;[II 5 tl^-Tc 
0 5 Jl^-Tck -5 t::. AtGolsl Mf^?=& T >^-tr >;^^^(r#A U;'c:^^, No. 4 :S. 
t;^8 HfeH^T AtGoIsl ilj5?/(?^'^mW$!J$tlTl^/c„ ^/c. AtGols2 jI'Te? ^ T 
>7.^fR]tI^AL/cii^. No. 1 :at>'5 {IfcH^T AtGols2M{5?;^^'^3l^PM 

^UT. AtGols2ite^^#AU?'c No.29 AtGolsl jffS^ ^ 7 >5^-lr V 

;^^|S](c#AU/c No.4:StJ^'8. :?atJ^'pBIG2113N0T (D^ % # A 0 7c^ ^ ^ - n > h 
^-;^{I-^V^T, ±IHtI^-r^#i^SI=&#i^*^7°l/- h (Valvekens, D. et. A 
1. Proc. Natl. Acad. Sci. USA 85, 5536-5540 (1988)) triia U 2 jiralisiS U 
%hnf:Lm^i^-^± V : y^-^-f h = 1 : 1 ) ^AtlTc 

[tfl 9cm®y^^-T--r '^^ri^Jg.-K^y h(C4EI#:-r-:>-etl-?'tl^ffiU. 22°C, 16 B#r^ 

:i(Dm 6 (r^T J; -5 AtGols2 mi^^'kMrn^m.-f?) No. 29 CD b ^ 

AtGoIsl mB'?l:^'^^^xmMmi-^titzm^^i^Rtf^^ ^-ny 

^oTti. No.29 (i*feWT-t^ d i:*^^^^;^^ 

HI 8 :*^^frj^ J; ^ No.29-t:ii. ^ -®<^ ^^1-^16 if^#::g:t/ At 
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^ T:- 1 S ^ ;i>i~HJ i: o T^c „ 

m^^ # -r 6 d ^ Ritg ^ -g, „ 
m 1 ^ 

±MA-r:-^WU/cS/D^3;:^X:;H{-fc^tt§ AtGoISl ~3 ©^ii . h l/^ 

[02] 

^^i'-^±-t:'^WU;^ci-D^^-^X-:^{cfe{:t'5 AtGolSi~3 (DmM^.^mT^ Y 

GST-AtGolSl ^>7^^K,GST-AtGolS2^>/^^K^t/-GST-AtGolS3 

l*©Ji^-r:-*U. B GST-AtGolSl ^ ^ MOil^T:-^ U . C GST-AtGolS2 
:^ l^^^^no^m^-Qh D ;i GST-AtGolS3 ^ :^ S^jt-^l:-^ 6 „ 
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[114] 

l/r i; U 9111 b /c ^ ^ -t * t:^ ^ 6 „ 
[me] 

[US] 

b ^ > ;^ X X vy ^ It { ^ ^ ^ ^ ^ ^ ^ 5^ y - ; V * ^ irb ^ U # # ID -U^ ^ ^ „ 
[119] 

[H 1 0] 

RFo ^mM-i^-^^-tn-^m-^hh. 
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(c)iB^iJ#-^2 07^ y ^Se^fJ^^O^ K-t^jlfs^o 
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[mm] 
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